Cholera toxin increases the rate of antigen-stimulated calcium influx in rat basophilic leukemia cells.
Cholera toxin pretreatment has been found to cause a 3-fold increase in the initial rate of antigen-stimulated secretion of serotonin from rat basophilic leukemia (RBL) cells. Under similar conditions, cholera toxin enhances the antigen-stimulated rise in cytoplasmic free ionized calcium levels and causes a 2-3-fold increase in the rate of antigen-stimulated influx of 45Ca. In intact RBL cells cholera toxin pretreatment potentiates the antigen-stimulated production of inositol phosphates, but in permeabilized cells, with strongly buffered free calcium levels, no effect of cholera toxin pretreatment on the antigen-stimulated activation of cellular phospholipase activities is observed. In addition, pretreatment of cells with tetradecanoylphorbol acetate inhibits antigen-stimulated production of inositol phosphates by greater than 95%, while the stimulated influx of 45Ca remains unaffected. These data indicate that the antigen-stimulated influx of calcium into RBL cells can be dissociated from the production of inositol phosphates in these cells. The observed effects of cholera toxin on exocytosis and Ca2+ influx in RBL cells are not due to the elevation of cellular cyclic AMP levels since a variety of agents capable of elevating cellular cyclic AMP levels do not mimic these effects. Together, these data suggest that a cholera toxin-sensitive guanine nucleotide-binding protein is involved in the pathway responsible for the antigen-stimulated influx of calcium into RBL cells.